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PURPOSE: To provide a cellulose acetate with excellent biodegradability having a specific total 
weight ratio of the residual sulfuric acid therein to the alkali (alkaline earth) metal contained 
therein, excellent in thermal stability and resistance to environmental pollution, useful for film 
formed products etc. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 
[Claim (s)] 

[Claim 1] The total amount of sulfuric acids which remains in the cellulose acetate concerned in 
the cellulose acetate manufactured using the sulfuric-acid catalyst (a) Total amount of the alkali 
metal contained in the cellulose acetate concerned, and/or alkaline earth metal (b) Ratio (b) / (a) 
Cellulose acetate which is 0.1-1. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Ool)^/^ 1 ApPl ' Cati0n -' ThlS invention elates to the cellulose acetate which has biodegradability. 

[Description of the Prior Art] In recent years, the plastic is used in various fields. For example, 
also in the components of the automobile by which only the metallic material was used, plastic's 
has been used so much conventionally. However, processing of various kinds of industrial waste 
poses a problem from the social request to environmental pollution becoming high recently. 
[0003] About processing of a plastic in which it has entered into everyday life so much, there is 
the direction of two another **** greatly. One reuses a plastic and another is biodegra'ded in an 
ecosystem. Especially about the latter biodegradation plastics, it inquires from early and various 
proposals are made. 

[0004] When well known in biodegradation plastics, although there was plastics of an aliphatic 
series system, since these had the low physical reinforcement at the time of making it mold 
goods, such as a film, real use was difficult for them. The proposal of on the other hand making 
corn starch, starch, etc. mix in polyethylene, polypropylene, etc. which can also be said to be the 
representation of conventional plastics recently is made. However, although surely there was 
effectiveness of collapse of a gestalt compared with conventional plastics when this plastics was 
discarded in a nature, it was that which cannot be easily good in substantial biodegradation 
[0005] Moreover, polyhydroxy butyrate (PHB) is in the limelight as a polymer which has 
biodegradability. That is, it is checked that a certain kind of microorganism accumulates it into a 
fungus body, it becomes clear that it has biodegradability, and PHB is considered [ using for a 
medical ingredient etc., and ]. However, it has the problem on the physical properties of being 
hard and weak that PHB is also inferior to opposite impact nature 
[0006] 

[Problem(s) to be Solved by the Invention] On the other hand, the use range of the cellulose 
acetate used for a filter tip and various film casts is also wide, and the amount used and a field 
are expanding it. However, the history of research of conventional cellulose acetate is fighting 
with resolvability, the research for manufacturing the cellulose acetate which was rich in stability 
as much as possible is most, and the biodegradability was seldom examined. 
[0007] namely, the resin developed in order that cellulose acetate might compensate 
conventionally the fault which a cellulose nitrate or celluloid has of being easy to burn — it is — 
the most stable possible thing — ** — it has inquired to the demand to say. 
[0008] Generally, although the manufacturing method of cellulose acetate makes a cellulose raw 
material react with an acetic anhydride by using an acetic acid as a solvent, it uses the strong 
acid which has a dehydrating action as a catalyst at this time. Although a sulfuric acid is 
generally used, this sulfuric acid not only acts as a catalyst, but triggers a reaction which 
becomes a sulfuric-acid cellulose. Consequently, depending on the approach of a reaction, this 
sulfurtc-acid radical remains also in a reaction termination object. From the past research' this 
sulfuric-acid radical was considered to be the cause of worsening the thermal stability of ' 
cellulose acetate, and the attempt which removes this has been made. However, this is not 
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completely removable with a reaction condition. Then, in order not to make a sulfuric-acid 
radical free, alkali metal and alkaline earth metal are added, the attempt in which stability will be 
given is made, and it has resulted in current. 

[0009] On the other hand, about biodegradability, although it is a well-known fact to have 
resolvability since the cellulose itself is a natural product, generally it is known that a cellulosic 
will lose resolvability if whenever [ permutation ] becomes high. It is 2.5 whenever 
[ permutation /for which cellulose acetate is the same as that of this, and is generally used ]. 
The above thing does not have biodegradability at all. The process which hydrolyzes cellulose 
acetate to a cellulose first is required for considering from the above fact and giving 
biodegradability to cellulose acetate. 

[0010] As described also in advance, when a sulfuric-acid radical can be made to remain 
depending on the reaction approach of cellulose acetate and it can apply water and heat, a 
sulfuric-acid radical serves as a free sulfuric acid, and the conditions of hydrolysis will be ready. 
However, it is not desirable practically to make many sulfuric-acid radicals of cellulose acetate 
remain, in order to give biodegradability, in order to reduce thermal stability. It is because to 
decompose is required after it is thermally stable at the time of real use and being discarded as 
cellulose acetate which has biodegradability if it becomes what. 

[0011] Thus, the present condition is that the cellulose acetate which has thermal stability 
sufficient at the time of use, and has the biodegradability which was moreover excellent is not 
yet obtained, therefore this invention aims at giving biodegradability, without reducing the 
physical properties to useful cellulose acetate at various fields 
[0012] 

[Means for Solving the Problem] The result to which this invention person etc. repeated 
examination wholeheartedly in view of the property of the cellulose said from the former, The 
residual total amount of sulfuric acids in cellulose acetate including what remains as a sulfate of 
the sulfuric-acid catalyst used in order to obtain cellulose acetate, the thing which is neutralized 
and remains as a salt, It came to complete a header and this invention for having biodegradability 
by making into the specific range a ratio with the amount in the cellulose acetate of the alkali 
metal added as a stabilizer, and alkaline earth metal, without cellulose acetate falling the thermal 
stability. 

[0013] That is, this invention is the total amount of sulfuric acids (a) which remains in the 
cellulose acetate concerned in the cellulose acetate manufactured using the sulfuric-acid 
catalyst. Total amount of the alkali metal contained in the cellulose acetate concerned, and/or 
alkaline earth metal (b) Ratio (b) /la) The cellulose acetate which is 0.1-1 is offered. 
[0014] The cellulose acetate of this invention is obtained at the reaction which used the sulfuric 
acid, in order to promote the hydrolysis effectiveness. That is, do not ask a linter and pulp but 
the cellulose raw material as which what kind of gestalt is sufficient is made to react by the 
system of an acetic-acid-acetic-anhydride-sulfuric acid under the condition generally known 
and cellulose triacetate is obtained. In order to obtain 2 cellulose acetate, an aging reaction is 
performed further. After reaction termination, it is in the dope condition. The alkali metal as a 
stabilizer or alkaline earth metal may be added by what kind of approach. That is, in addition to 
the dope at the time of this reaction termination, it adds by the solid state after the 
precipitation. Preferably, it is effective to use these approaches together. 
[0015] At this time, it is important to adjust the addition of alkali metal and an alkaline earth 
metal, and to balance the amount of residual sulfuric acids. In order to obtain the cellulose 
acetate which was generally excellent in thermal resistance, processing with alkali metal or 
alkaline earth metal is fully performed. The total amount of sulfuric acids which remains in 
cellulose acetate in the case of commercial cellulose acetate (a) Total amount of the alkali metal 
contained in the cellulose acetate concerned, and/or alkaline earth metal (b) Ratio 1.0 is 
exceeded. On the other hand, the total amount of sulfuric acids which remains in cellulose 
acetate in this invention (a) Total amount of the alkali metal contained in the cellulose acetate 
concerned, and/or alkaline earth metal (b) Ratio (b) /(a) It is required to add alkali metal or 
alkaline earth metal so that it may be set to 0.1-1. Biodegradability will become inadequate if this 
ratio separates from the above-mentioned range. 
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[0016] Calcium, magnesium, sodium, barium, a potassium, etc. are mentioned as the alkali metal 
as a stabilizer, and an alkaline earth metal. It adds as a hydroxide of alkali metal and alkaline 
earth metal, or these may be added as acetate. 

[0017] Moreover, whenever [ acetylation /of the cellulose acetate of this invention ] 2.0-2.5 It 

is extent. 

[0018] 

[Example] Hereafter, although an example explains this invention, this invention is not limited to 
these examples. 

[0019] Example 1 raw-material pulp was acetylated by the system of an ac etic -acid-acetic - 
anhydride-sulfuric acid, and cellulose acetate was obtained, the calcium and magnesium with 
which the description is added whenever [ acetylation ] as 2.38 and total amount of sulfuric 
acids 0.013 % and a stabilizer — respectively —21 ppm and 5 ppm it is — the ratio (abundance 
ratio) with the amount of sulfuric acids was 0.54. In addition, each above-mentioned value is 
calculated as follows here. 

[0020] ** Burn the measurement powder cellulose acetate of the total amount of sulfuric acids 
at a 1300-degree C electric heat furnace, carry out the trap of the sublimated sulfur dioxide to a 
hydrogen-peroxide-solution solution 10% and titrate this in a convention sodium-hydroxide 
water solution. The value acquired is S042. - It is the amount of conversion. 
** Measure by the measurement atomic absorption of alkali metal and the amount of alkaline 
earth metal. 

** The value computed by the formula below count of an abundance ratio 

[0021] 

[Equation 1] 



9 6 X 



T/I/# 'J 



+ 



7 y ±2S 



[0022] ** Take the water (basic culture medium) which added A liquid set to 21 of the 

biodegradability appraisal method J IS K 0102, B liquid, C fluid, and D liquid to a culture flask and 

it is a sample (powder). By using lOOmg [ I. ] /and active sludge as a suspended solid, I., 

[ 30mg A, the oxygen demand was measured with time and cracking severity was computed by 

the degree type with the closed system oxygen consumption measuring device. 

The amount of the calcium added to the cellulose acetate manufactured by the same approach 

as the approach of example of cracking severity (%) =(oxygen-demand mgO /theoretical oxygen 

demand mgO) x100 comparison 1 example 1 as a stabilizer and magnesium was increased and 

processed. Consequently, the obtained cellulose acetate is 2.42 and total amount of sulfuric 

acids 0.017 %, and calcium 90ppm, and magnesium 15ppm whenever [ acetylation ]. The ratio 

(abundance ratio) with the total amount of sulfuric acids was 1.63. 

[0023] About two samples obtained in the above-mentioned example 1 and the example 1 of a 
comparison, resolvability evaluation was performed with active sludge of the same kind. The 
result is shown in Table 1 . The figure of front Naka shows cracking severity (%) 
[0024] 
[Table 1] 
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[0025] Moreover, heat-resistant evaluation was performed by the following approaches about 
two samples obtained in the example 1 and the example 1 of a comparison. That is, after having 
ground the obtained cellulose acetate, having put it into the test tube, putting into the oil bath of 
120 ** and soaking for 15 minutes, extent of the discoloration was judged visually. Consequently, 
discoloration of the cellulose acetate of an example 1 is comparable as the cellulose acetate of 
the example 1 of a comparison, and it turned out that it has sufficient thermal resistance for 
actual use. 



[Translation done.] 
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